Specific staining of Sertoli cell nuclei and evaluation of Sertoli cell number and proliferative activity in Meishan and White Composite boars during the neonatal period.
The positive relationship between Sertoli cell number and testicular size emphasizes the importance of determining factors involved in the regulation of the Sertoli cell population. Based on data from other species and indirect evidence in the boar, it is generally accepted that porcine Sertoli cells proliferate rapidly throughout the early postnatal period. However, direct evaluation of Sertoli cell number and the proliferative activity of Sertoli cells during the early postnatal period in boars have not been reported. Stereological enumeration of Sertoli cells is a labor-intensive process and would be greatly facilitated by a marker for these cells especially in the sexually mature male. Thus, the first objective of this study was to determine if expression of the transcription factor GATA-4 is an effective marker for fetal, postnatal, and adult Sertoli cells to facilitate enumeration procedures. The second objective was to evaluate the proliferative activity and growth of the Sertoli cell population in neonatal White Composite and Meishan boars, known to differ in mature testis size and Sertoli cell number, to determine the importance of this developmental period for the adult Sertoli cell population. GATA-4 was abundantly expressed by Sertoli cells throughout fetal and prepubertal stages of development and specifically stained both type A and B Sertoli cell nuclei in the sexually mature boar. Immunoreactivity was never observed in the germ cells regardless of their stage of development, illustrating that GATA-4 is a useful marker for both developing and adult Sertoli cells in the boar. Testicular size did not differ between breeds on Day 1 postpartum, but by 14 days postpartum White Composite boars had significantly larger testes compared to Meishan boars (P: < 0.001). Similarly, Sertoli cell number did not differ between breeds at 1 day postpartum; however, at 14 days postpartum White Composite boars had a significantly larger Sertoli cell population compared to Meishan boars (P: < 0.05). Surprisingly, despite having more Sertoli cells than Meishan boars at 14 days postpartum, the proportion of actively proliferating Sertoli cells in the White Composite boars was almost 50% less than the Meishan boars. This result illustrates that rapid rates of Sertoli cell proliferation probably occurred prior to 14 days postpartum in the White Composite boars. Collectively, these results illustrate that the relationship between testicular size and Sertoli cell number is manifested very early in the postnatal period for these two breeds. The substantial difference in the size of the Sertoli cell population and their proliferative activity between Meishan and White Composite boars during the early postnatal period emphasizes the importance of this early period for the establishment of the Sertoli cell population and subsequent adult testicular size.